The purpose of reclassifying breathing systems is to enhance understanding by relating structure to function. A previous classification l which appears to fuljill this objective is updated to include recent developments in a newly named group of systems called "displacement afferent reservoir" (DAR) breathing systems. A classification table allows for quick comparison and shows that, of the non-absorber systems, the DAR group has the best characteristics of fresh gas utilization.
of ventilation. In this classification, for purposes of simplification, moderate hyperventilation in systems where rebreathing is appropriate in controlled ventilation is assumed to be the application. The unidirectional flow subgroup (1A) in this Table requires a fresh gas flow which is approximately equal to the patient's minute ventilation 3 • In the case of circle systems however, there are so many possible arrangeents, with varying flow requirements on either side of the patient's minute ventilation, that it would be impractical to define accurately these possibilities within the scope of this classification. Other classifications and descriptions of these various circle arrangements provide these details 46 .
The bidirectional flow subgroup (1 B) was classified by Mapleson7 into types A to F. It has been shown! that these comprised three functionally distinct groups: 1) the efferent reservoir systems such as the Bain 8 and other T systems 9 or Mapleson D, E and F; 2) the junctional reservoir! or Mapleson Band C systems, and 3) the afferent reservoir or Mapleson A systems such as MagilPO, Lack ' ! and preferential flow T-piece!2 systems.
In efferent reservoir systems, the efferent reservoir is the exhaust limb of the system, where to-andfro movement allows for storage of the various gas fractions. It is characterized by poor separation of alveolar gas, deadspace and fresh gas, upon which efficient fresh gas utilization depends. This is because fresh gas delivery into the storage part of the system occurs at a site which is proximal with respect to the patient. As the exhaled gas elimination site is distal (that is the exit point of the efferent reservoir tube), in controlled ventilation efficiency of fresh gas utilization is improved by intentionally allowing for rebreathing with hyperventilation and a prolongation of the expiratory period', neither of which should occur in spontaneous ventilation.
lunctional reservoir systems suffer from the disadvantages of both proximal fresh gas delivery and exhaled gas elimination sites, because the reservoir (Mapleson C) or reservoir tube (Mapleson B) is located near the junction of these two sites. Consequently, there is no notable feature of efficiency in either spontaneous or controlled ventilation.
In simple afferent reservoir systems, the afferent reservoir comprises the fresh gas supply limb, with distal siting of the afferent reservoir bag. Because of a distal fresh gas delivery site and a proximal elimination site or elimination point, the compartmental storage of exhaled and fresh gases, with effective separation of the various gas fractions, may occur in the afferent limb during spontaneous ventilation. The elimination point is located proximally (near the patient connector) in afferent reservoir systems regardless of a distal!! or proximallyt° sited one-way valve. The preferential flow system is a valveless afferent reservoir system, convertible to an efferent reservoir system for controlled ventilation!2. However, in controlled ventilation with simple afferent reservoir systems, as the inspiratory phase of ventilation and elimination at a proximal site occur simultaneously, no separation of gas fractions is possible and the efficient use of fresh gas cannot occur. In fact, in a Magill or Lack system, as inflation pressure rises, the rate of elimination increases, thereby achieving increased elimination of the freshest gases.
A fourth group is now added to these three, 4) the displacement afferent reservoir (DAR) systems. This term describes that group of compound afferent reservoir systems where positive pressure causes displacement of gas primarily from the afferent reservoir and afferent tube (supply tube to the patient) into the lungs during ventilation. In DAR systems, expiration should allow for the preservation of deadspace gas and for heat and moisture exchange in the afferent tube. This in turn would result in improved efficiency and humidity. The first breathing system with these characteristics was described by Carden in 1972]],14. It comprised a manually operated valve mechanism on the efferent limb and linked to the afferent bag of an afferent reservoir system. Compression of the afferent bag caused gas to flow from the afferent limb into the patient, with the expiratory valve held closed. The next DAR systems, introduced in 1981, were the enclosed afferent reservoir (EAR) breathing systems!',!6 and in 1983 the Carden ventilator!7 was based on a similar concept. However, the first drawing of the structure of an enclosed afferent reservoir breathing system appeared in an article by Nunn, in 1956!8. The apparatus was described for the purposes of spirometry in an afferent reservoir system during anaesthesia. The most recent addition to this new group of systems is the enclosed efferent afferent reservoir (EEAR) breathing system 2 . Interest in these breathing systems is growing because of their universal nature (applicability in spontaneous and controlled ventilation, and in all sizes of patients) and their moisture exchange properties.
2. The Absorber systems are divided into unidirectional and bidirectional flow systems. The unidirectional flow circle, ubiquitous because it is a truly universal system, was described by Sword as long ago as 1930!9. It is possible for bidirectional flow to occur in some circle arrangements however, one example being the Eger circle H4 (not shown in the classification table, because of its rarity). Because the exhaled gases are recycled through the absorber, flow requirements in this group of systems do not constitute an important distinguishing feature. It is usual practice Anaesthesia and Intensive Care, Vol, 23, No. 3, June, 1995 to use high fresh gas flows initially, in order to wash out nitrogen and to cater for the expected rapid uptake at the commencement of anaesthesia, this being followed by reduced flows after about 10 to 20 minutes.
The above classification has attempted to relate structure to function by indicating appropriate flow requirements. The limitations of this are severe in the case of breathing systems which employ the use of soda lime. Nevertheless, it is a factor of great importance in the case of the many non-absorber systems. Of these, the OAR systems are most notably the best group for the efficient use of fresh gas.
